To model the coseismic and postseismic lithospheric deformations associated with faulting at a transform plate boundary, the problem of a long inclined strike-slip fault in a layer overlying a uniform half-space is discussed. Closed-form expressions for the static displacements and stresses are obtained when the two media are elastic. These expressions are used to study the effect of the source location and the dip of the fault on the surface deformation. The correspondence principle of linear viscoelasticity is used to obtain the quasi-static field when the layer is elastic and the half-space Maxwell viscoelastic. The coseismic field is modeled by the static response and the postseismic field is modeled by the quasi-static response minus the static response. The variation of the coseismic and postseismic surface displacement and shear stress with the distance from an inclined fault is studied for four source locations: a surface-breaking fault and three buried faults. Both the source location and the dip of the fault are found to influence the deformation field significantly. Contours of constant postseismic displacement and stresses on the distance-time grid are obtained. These contours are useful in examining the spatial and temporal dependence of the displacement and stress fields. It is found that while the nodal lines for the postseismic displacement are independent of time, the nodal lines for the postseismic shear stresses move away from the fault with time after the earthquake.
Introduction
The problem of forward modeling of transient quasi-static deformation has attracted the attention of several investigators. Rosenman and Singh (1973a, b) and Singh and Rosenman (1974) used the correspondence principle of linear viscoelasticity to obtain analytical expressions for the quasi-static displacements, strains and stresses due to a vertical rectangular fault in a viscoelastic half-space. Matsu'ura and Tanimoto (1980) and Iwasaki (1986) derived the corresponding results for an inclined fault. Rundle and Jackson (1977) developed an analytic approximation of Green's function for the displacements due to a vertical strike-slip point source in an elastic layer over a viscoelastic half-space. An approximation of Green's function is integrated analytically to obtain the displacements due to a finite rectangular strike-slip fault. Based on the Thomson-Haskell formulation developed by Singh (1970) , Rundle (1978) devised a method for computating the displacements due to arbitrary dislocation sources in an elastic layer over a viscoelastic half-space. Matsu'ura et al. (1981) and Iwasaki and Matsu'ura (1981) presented a method for the computation of quasi-static surface displacements, strains and tilts due to a dislocation source in a stratified elastic half-space with an intervenient Maxwellian layer. Iwasaki (1985) applied the same method to study the quasi-static deformation due to a dislocation source in a stratified medium consisting of elastic/viscoelastic layers lying over a viscoelastic half-space.
To construct a kinematic model for the earthquake cycle at convergent plate boundaries, Matsu'ura and Sato (1989) modeled the lithosphere-asthenosphere system by a stratified semi-infinite medium under gravity, consisting of an elastic surface layer, an intervening Maxwellian layer and an elastic substratum, The steady motion of plate convergence is represented by uniform slip at a constant rate on the upper boundary of the descending oceanic plate. Recently, a number of investigators have used dislocation sources in spherical earth models to study postseismic relaxation (see, e.g., Dragoni and Yuen, 1983; Dragoni et al., 1986; Pollitz and Sacks, 1992) .
In the case of long faults, one is justified in using the two-dimensional (2-D) approximation which simplified the algebra to a great extent. Rybicki (1971) found a closed-form analytical solution for the problem of a long vertical strike-slip fault in a two-layer model of the Earth. Rybicki's solution has been used by Nur and Mavko (1974) and Cohen (1979) , among others, to explain the postseismic surface deformation. While Nur and Mavko (1974) assumed the lithosphere-asthenosphere composite as an elastic layer overlying a standard linear viscoelastic half-space, Cohen (1979) assumed a standard linear viscoelastic layer overlying a Maxwell viscoelastic half-space. Savage and Prescott (1978) used the Nur-Mavko solution to construct a simple 2-D model of an earthquake cycle that takes place on a transform ,fault. Cohen (1982) used a finite element technique to calculate the postseismic deformation due to a long strike-slip fault in a multilayered model of the Earth consisting of an elastic upper lithosphere, a standard linear viscoelastic lower lithosphere, Maxwell viscoelastic asthenosphere and an elastic mesosphere. Bonafede et al. (1984) modeled a microplate as an elastic plate with two long strike-slip boundaries lying over a Maxwell viscoelastic asthenosphere.
In the present paper, Rybicki's solution is generalized to a fault of arbitrary dip. T he correspondence principle of linear viscoelasticity is used to obtain the quasi-static field when the layer is elastic and the half-space is Maxwell viscoelastic. The static field is used to model the coseismic deformation following a strike-slip earthquake at a transform plate boundary and the quasi-static field minus the static field is used to model the postseismic deformation. The effect of the source location on the coseismic and postseismic deformations is studied by performing detailed numerical computations for four positions of the fault: one surface-breaking fault and three buried faults. It was found that the field caused by a surface-breaking fault is characteristically different from the field caused by a fault at depth. Graphs showing the effect of the dip angle on the variation of the coseismic and postseismic displacement and shear stress with distance from the fault are presented. Contour maps for the postseismic displacement and stresses on the distance-time grid are obtained. These maps display the spatial and temporal dependence of the postseismic deformation field. The main advantage (Rundle and Jackson, 1977) or to resort to numerical integration (Rundle, 1978 
Elastic Solution
Consider an antiplane strain problem for which the displacement components are of the form u=u(x2, x3) , v=w=0 . (1) For zero body forces, the equilibrium equations reduce to (2) Vol. 42, No. 3, 1994 The nonzero stresses are given by 
where
b is the slip and ds is the width of the line dislocation. C hanging to polar coordinates ( (8) in Eqs. (5) and (6) and integrating over s between the limits (s1, s2), we obtain the following expressions for the displacements due to a long inclined strike-slip fault of finite width s2--s1:
where (11) From Eqs. (3), (5), and (6), we get the following expressions for the stresses (1954) . We obtain (20) where t > 0, n > 0, and 
Equations (21) and (22) 
